Introduction
The deep integration of economies is one of the key features of the second half of the twentieth century. However, Africa is characterized by its low participation in international trade, its share amounting below the 5% threshold. Therefore, intra-African trade is considered as one of the responses to marginalization and one of the ways of improving the resilience of African economies, in a context characterized by the recurrence of international shocks. Several initiatives of regional integration or of trade agreements have been taken by African countries in the different sub-regions of the continent. Thus, there are thirteen regional trade agreements and each African country is a member of at least one regional economic group [1] . Though the results of these trade agreements vary according to sub-regions [2] , many of them did not meet the expectations; due to the narrowness of the range of exported products and the problem of "non-complementarity" of African trade, many countries have similar comparative advantages on the same product lines (Yeats, 1998) .
Senegal and Morocco have considerable advantages (geographic proximity, cultural affinities, common language, etc.) to develop trade, even if they have some similarities (large share of the tertiary sector, exports of phosphates, and phosphate-based and fish products). These two countries with very strong cultural ties have signed a trade agreement in 1963, and an additional protocol in 1981. However, due to its commitments with the West African Economic and Monetary Union (WAEMU), Senegal suspended the implementation of the agreement since January 2000. In addition, Senegal had, since 2003, tariff preferences granted by Morocco to least developed African countries, as part of a royal initiative.
This paper aims to answer this question: what is the trade potential of Senegal and Morocco? The extent to which the two countries will make better use of their strengths and characteristics to develop trade flows between them and their main partners is the focus of this work.
After introducing the evolution of international trade from Senegal and Morocco in Section 2, Section 3 presents a synthetic literature on the gravity model. Finally, Section 4 is devoted to the estimation results of the trade potential of both countries.
Evolution of International Trade of Senegal and Morocco
Trade flows from Senegal and Morocco have experienced changes during the past 15 years, characterized by a reorientation of exports and imports of the two countries. Table 1 presents the evolution of exports from Morocco and Senegal. Regarding Morocco, the share of Africa in total exports increased from about 4% in the second half of the 90s to 6% over the period 2007-2011, while remaining relatively modest. Though European countries remain the main destination of Moroccan products, their share in total exports registered a decline of 8 points. In contrast, Morocco exports more to emerging Asian economies, the relative share of this group of countries in total exports increased by nearly 5 points.
Evolution of Exports
Senegal exports grew much more significantly to African countries. Thus African countries, which have absorbed a quarter of Senegal exports in the second half of the 90s, represented nearly half of Senegal customers between 2007 and 2011. The reorientation of Senegal exports to African countries has been detrimental to traditional European partners, the share of these countries in total exports dropped by about 22 points. Exports to Asian emerging countries stabilized around 16% of total exports over this period.
Recent data (Figure 1 ) indicate that the main clients of Senegal are by order of importance Mali, the European Union, India, Switzerland and Guinea, while Morocco exports mainly to the European Union, India, Brazil, the United States and Singapore.
Regarding intra-African trade, in 2011 Morocco exports mainly to Algeria, Tunisia, Senegal, Mauritania and Egypt, while the main African countries customers of Senegal consist of Mali, Guinea, The Gambia, Côte d'Ivoire and Guinea-Bissau ( Table 2) .
Evolution of Imports
The evolution of imports from both countries ( Table 3) is characterized by a stability of African imports, a decline in the relative share of imports from Europe, which is sharper for Senegal (−10 points) than for Morocco (−5.4 points) and a considerable increase in imports from Asian countries (9.4 points for Morocco and 8.7 points for Senegal).
In 2011, (Figure 2 ) the European Union, Nigeria, China, the United States and Turkey were the top five suppliers of Senegal, while Morocco imports came mainly from the European Union, China, the United States, Saudi Arabia and Russia. Regarding imports from Africa, Table 4 shows that they are mainly from Algeria, Egypt, Tunisia, Nigeria and South Africa for Morocco, while Senegal imports especially from Nigeria, Côte d'Ivoire, South Africa, Morocco and Tunisia.
Overall, Table 5 shows that Senegal is more and more orienting its trade to African countries than Morocco. Between the periods 1996-2000 and 2007-2011, the share of trade with African countries in the Gross Domestic Product (GDP) has increased from 10% to nearly 15% in the case of Senegal, while that of Morocco settled be-low the threshold of 4%.
Evolution of Trade between Senegal and Morocco
Trade between Senegal and Morocco is characterized by an imbalance in favor of Morocco. The Senegal coverage rate of imports from Morocco is relatively low (Figure 3) . Its average amounted to 14% over the period 2001-2010. Though it had an erratic profile, it reached a peak of 22% in 2002 and has followed a downward trend since 2006. The lowest coverage rate (8%) occurred in 2008.
Faced to the dynamism of exports of Morocco, Senegalese exporters are less aggressive and do not manage to significantly penetrate the Moroccan market.
Assessment of the Trade Potential with the Gravity Model: A Literature Review
Since the seminal work of Tinbergen [4] , the gravity model has been intensively applied to international trade. The idea is to apply a model of international trade similar to gravity model of Newton in Physics. According to the universal law of gravitation of Newton, attraction between planets is positively related to their mass and inversely proportional to the distance between them. It can be formulated as follows:
A : Attraction between planets; Table 4 . Intra-African imports, the five largest sources by country in 2011. The basic gravity model applied to international trade, due to Tinbergen [4] , postulates that trade flows depend on the size of economies measured by GDP and transportation costs approximated by the distance between countries linked by trade relationships:
where:
X : Exports; A : Constant; Y : Gross domestic product.
Thus, the size of economies acts as a trade attraction force, while transportation costs are detrimental to international trade. The augmented version of the gravity model takes into account other factors that influence trade:
• The level of economic development measured by per capita income (which influences trade through consumers purchasing power); • Cultural factors (common language, common colonizer) that influence consumption patterns;
• Common border and trade agreements (that reduce barriers to trade);
The augmented gravity model can be specified as follows [5] : u : Error term. Despite a lack of theoretical foundations, the gravity model had a great empirical success because of its ability to predict bilateral trade. Then, several studies have been developed to address knowledge gap of the gravity model. Thus, Anderson [6] and Bergstrand [7] hold the Armington assumption of product differentiation by country of origin. As part of the analysis considered, all goods are exchanged. Each country involved in the exchange consumes a little of all goods produced in other countries. Transportation costs, considered as "iceberg" costs, reduce trade flows.
The restrictions of the Armington assumption are lifted as soon as we reason in a context of monopolistic competition [8] . Business location is then endogenous and countries specialize in the production of a range of goods.
The gravity model was also derived following different approaches to explain international trade. Thus, Deard off [9] The gravity model has been subjected to several applications. It can be used to measure the impact of economic integration experience in the volume of trade or the impact of borders on trade flows. Given its functional form, it can be used to calculate the trade potential between partner countries. This model is used to estimate the trade potentials of Senegal and Morocco.
Calculation of Trade Potential
The approach used to calculate the trade potential is composed of several steps [5] 
Estimation of the Trade Potential of Senegal and Morocco
The model used is an augmented version of the gravity model. It is specified as follows: The specification retained is in the log-linear form. The dependent variable is the level of exports ( ij X ) and it is assumed to be explained by factors found in literature: • Inflation which provides information on macroeconomic stability.
The study includes 14 countries of origin and 81 countries of destination from different regions of the world ( Table 6 ). Trade data are from the United Nations COMTRADE database, while other data are extracted from the CEPII data base and from the World Bank database (World Development Indicators). The data cover the years 2005 and 2006 2 . The model was estimated by the ordinary least squares method. With the application of the stepwise method 3 , some non-significant variables were not included in the analyses. The results of the gravity model are presented in Table 7 .
The results show that GDP of partner countries, cultural factors measured by the common language and common colonizer, the existence of border between countries, credit availability to the private sector, energy consumption in the country of origin have positive effect on trade flows. In contrast, the distance between partner countries, which reflects transportation costs, surface or size of domestic market of the importing country, macroeconomic instability captured by inflation rate have negative impact on bilateral trade flows.
The findings regarding the variables measuring industrialization and energy consumption in the importing country is somewhat counterintuitive to the extent they reveal that these variables affect negatively trade flows. Regarding the result of the variable reflecting industrialization, it can be explained by the fact that the exporting countries included in the study do not have a high level of industrialization, and the existing industrial activities have essentially outlets in the domestic market and are not very dynamic to export. The coefficient of the variable WAEMU indicates that, ceteris paribus, trade flows with countries of the union are 3.6 times higher than trade with countries outside the zone. This result is quite close to those obtained by Rose [10] for the European Union and Diop [11] for WAEMU which assessed intra-union trade at triple of trade with non-member countries. However, it is higher than the estimation of Tsangarides et al. [12] which is 2.5. Table 8 and Table 9 present the estimation of export potentials of Morocco and Senegal. Morocco has significant potential to export with respect to neighboring countries (Algeria, Tunisia), to European countries (Germany, Portugal, United Kingdom, Denmark), while this potential is saturated for Northern African countries such as Libya and Egypt and for European countries like Spain, France, Italy and The Netherlands. Regarding Sub-Saharan African countries, Morocco has saturated its trade potential with respect to Senegal and other countries of the sample with the exception of Cape Verde, Cameroon, South Africa, Tanzania and Mozambique.
The trade potential of Morocco is not sufficiently exploited vis-à-vis some Asian countries (Bangladesh, Singapore, and Japan) and Latin America (Ecuador).
The existence of a significant export potential of Morocco with respect to Northern African countries, with the exception of Libya and Egypt, is consistent with the results of Achy [13] .
The export potential of Senegal is saturated with respect to West African countries except Nigeria. This result is consistent with recent trends in Senegal foreign trade characterized by increased trade with ECOWAS countries.
The potential of Senegal trade is very poorly exploited vis-à-vis Northern African countries such as Algeria and Libya and to a lesser extent Tunisia and Morocco.
The trade potential of Senegal is poorly exploited vis-à-vis some European countries (Germany, Denmark, and Russia), Asian countries (Pakistan, Saudi Arabia, Japan, Bangladesh, Malaysia, and South Korea), Latin American countries (Argentina, Brazil, and Mexico) and Canada.
Conclusion
The evolution of international trade from Senegal and Morocco during the last fifteen years is characterized by a While Morocco has demonstrated aggressive exports to Senegal more than its estimated potential, Senegal exports to Morocco are much lower than the estimated potential exports, the gap being about 22.4%.
Morocco has non-exploited export potential, which is significant with respect to neighboring countries (Algeria, and Tunisia), to several European countries, to some West African countries (Cape Verde), to Central African countries (Cameroon) and to Eastern African countries (Mozambique, and Tanzania) as well as to Asian countries (Singapore, Bangladesh, and Japan).
Morocco and Senegal would benefit from further exploitation of their export potential within the African continent and in other regions. Better support for exporting companies through specific actions to penetrate the markets of partner countries (setting export targets by the State and the private sector, targeted support to successful exporting companies through market surveys carried out by the State or export promotion institutions, easier access to bank credits, etc.) could improve the use of the export potential.
This study may be extended through a finer estimate of export potential which distinguishes the main exported products.
